A Z-expansion procedure is used to obtain eigenvalues and eigenfunctions for the Is 2 2p 2 P 0 , Is2p 2 2 P, and Is2p 2 2 D states of the lithium sequence. Expansions in inverse powers of the nuclear charge Z are obtained also for the dipole-matrix elements and oscillator strengths of the Is 2 2p 2 P 0 -Is2p 2 2 P and Is 2 2p 2 P 0 -Is2p 2 2 D transitions, valid for Z > 3. A separate calculation was performed for lithium. The calculated transition probabilities agree with the Hartree-Fock values of Gabriel for large Z, but there are considerable discrepancies with the experimental data.
. The calculations were done using the nonrelativistic Z -expanSion theory of Drake and· Dalgarno. 20 The Schrodinger e,quation is given by
Recent observations of satellite lines of heliumlike ions in the solar corona and. in laboratory plasmas have emphasized the need for accurate values of the energies and oscillator strengths of electro~ic transitions in multiply charged ions. Experimental results from beam-foil spectroscopy and theoretical calculations are available for the wavelengths of several transitions in lithiumlike ions/" 5 but lifetime measurements and calculations are relativ,ely rare. 6 " 9 Spectra of the satellite groups 1s 2 2p 2 P 0 -1s2p 2 2 P and 1s 2 2p 2 P 0 -1s2jj 2 2 n were first observed in a vacuum where His the nonrelativistic Hamiltonian. The wave functions 1/J,. and energies En can be found as expansions of the form spark by Edlen and Tyren. 10 More recently, lines belonging to these transitions have been identified in both solar flares 11 and nonflaring solar active regions. 12 In the laboratory, the lines have been . observed in high-temperature plasmas, such as 6 pinches 4 and laser-producad plasmas,l 3 • 14 and in beam-foil spectra. 15 18 have done similar calculations with added terms to account for relativistic effects. Gabriel 9 and Bhalla, Gabriel, and Presnyak.ovl 9 have studied both the wavelengths and intensities of these and several other transitions in an intermediate coupling scheme using Hartree-Fock wave functions.
In this paper, we calculate energies and eigenfunctions of the 1s 2 2p 2 P 0 , 1s2p 2 2 P; and 1s2p 2 an states of the lithium isoelectronic sequence using an approximate high-order 1/Z expansion method.
The results are used to obtain oscillator strengths of the 1s 2 2p 2 P 0 -1s2p 2 2 P and is 2 2p 2 P 0 -1s2p 2 
3d'
is'2p3p'
2p'" 3p' The basis sets and configurations used in the 1/Z expansions are shown in Table I . ·In each state, hydrogenic orbitals are used for the 1s and 2p atomic orbitals. This ensures exact values for the zero-and .first-order coefficients in the 1/Z expansions, and therefore correct values for the series limits at high Z, but it results in some loss of accuracy at low z. The other exponents were chosen as physically reasonable, but no optimization was performed.
The series did not converge for Z < 4 and a separate variational calculation was carried out using a different basis set to obtain the energies and oscillator strengths at Z = 3. In the lithium 1s 2 2p 2 P basis set, the 1s and 2p . orbitals were selected to be Hartree-Fock orbitals. The nine other orbitals had exponents similar to those used by Weiss 22 in his 45-configuration wave function. The 1s2p 2 2 P and 1s2p 2 2 D basis sets each consist of 13 Slatertype orbitals with arbitrary exponents. The basis sets and configurations are shown in Table n. Each wave function is made up of a total of 60 configurations. longer than the Hartree-Fock values of Gabriel, 9 · but they come into agreement as the nuclear charge increases. The energi.es .and oscillator strengths· of the transitions in lithium are shown in Table VIII . Buchet et al. 15 have observed the 1s 2 2p 2 P 0 -1s2p 2 2 P transition in beam-foil spectra and report a wavelength of 207.5 ± 0.5 A, in harmony with our calculated value of 207.6 A. They obtain an upper limit of 0.015 ± .01 ns for the lifetime compared to our value of 0.054 ns. Although our lifetime is appropriate to purely radiative decay, the contribution from autoionization of the 1s2p 2 2 P 0 state is surely small for Li and there is a substantial discrepancy between theory and experiment. Note added in proof: H. Nussbaumer [J. Phys.
